
L S00560397 1 
( 

United States Patent 114; 1 I 1 1  Patent Number: 5,605,497 
Pickard 1-45] Date of Patent: Feb. 25, 1997 

j54] AIWABKASSIVE hlIXING DEVICE 

[75] Invemor: Robert W. Pickard, McLoud, Okla 

[73] Ass i~ncc:  The Pickard's Trust. McLoud, Okla 

...................................................... 15 11 Int. Cl." B24C 3/04. 
.............................. 1521 U S .  CI. 4.51190; 45 1/99; 451/101; 

2391379 
..................................... [ 5 8 ]  Field of Search 2221630, 637; 

406/14, 146; 45 1/38: 39, 40, 75. 90, 99: 
101, 446; 2511121. 205. 213; 2391379 

rj6l References Cited 

1i.S. PPI'TENT DOCUMENTS 

...................................... 671,410 411901 Warren 451i99 

...................................... 758.118 411904 Sticker 451199 
73 1.176 511905 Breidstcr . 

..................................... 911.331 211909 Nichols 451199 
3,267,615 511466 Moore . 

3,624.967 1211971 Kamperet al. 
3.626.5-11 1211 97 1 Schachter . 

..................................... 4,233.755 l i i l 9 S O  Abc!l 45!/Q0 
................................. J,563?, 161 21986 Shiprnan 451199 

........................ 5,033,103 ii1992 Kirschner ci al. 35 1/38 

FOREIGN P.4TEST DOCUMESTS 

....................... .......... 575444 911421 France .. 45 1/99 
526568 1 Oii 92 i France ..................................... 35 1i99 

1 12 1042 7i'1956 France .................................. -45 1/05)  

1571 ABSTRACT 

A device for mlung compressed a r  and abrasive and 
provldmg ihc arlabrlislvc m1xLure LO J delivery gun for ufc 
rn arristic abrdsive blast~ng The dcvlcc IS p ro~ lded  with ,t 

vessel having an uppcr rhamber lor hoid~ng ,ibrcisl\? Con1 
pressed air is supplied to a head s p x c  locatcd in the upper 
chamber above lhe ~brasive An alr dellvery line extends 
from the head space lo a rrvxing chamber !oc;lieu bcio~b the 
uppcr chamber In order to supply cornprcscd air thcrcto An 
aajustablc mixing v a l ~ c  admits abras~vc from thc Lippcr 
chamber inro the m i u i n ~  chambcr whcrc the ab r , i h~~c  1s 
m ~ x c d  with the cornp~essed a ~ r  before ii cx~lc  the rnlrlny 
chamber on 11s way to ihe d e l i v c ~ /  gun 

18 Claims, 3 Drawing Sheets 
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1 
ATWARRASSIVE MIXING DEVICE 

BACKGROUND OF TIIE 1SVENTlON 

1 .  Field of the Invention 

The present invention I <  a devlcc lor mrxlng ~ I I  and 
abr, ts~tc tor use ~n artrst~ca~lly c t ch~ng  g h s ,  by dbras1w 
biasring 

2. Dcscnption o: the Related An 
Vanous mc'ms are employed to etch designs Into glass 

One rnems is to employ a chemlcal etchlng agent. such as 
hydrofluonc acld on the portlon oi glass io be etched 
Chemlcal ctchlng agents do not p rov~de  adequate control 
oLer the degree o i  etchmg achieved rn order to be practical 
lor a r i ~ s t ~ c  etching. Also, use of hydrofuonc a c ~ d  presents 
potcnhal health and safety concern, as 11 w111 aggressltely 
attach human tlssues I T  the user acc~dcntally gets the hydrof- 
luoric acld on hls body 

Another means which is w ~ d c l y  used to etch glass is a 
gnnding wheel. usually a copper wheel, which can-be used 
to cut the glass. This means 1s generally employcd to 
produce fine cut glass and lead crystal pieces. 

A means ~ v h ~ c h  has more recently appeared for- etching 
glass 1s LO use various Lypes of  heated matenals which are 
applied to the glass In ordcr in chip thi, glass thcr~naily 

A final means w h ~ c h  I S  used to etch g l a ~ s  15 by abras~vc 
b1;isting Vanous nuxing devices have been employed to m x  

p r e s s u n ~ d  carner. such a5 alr, with an abrds~ve,  such ds 
sand, so that the mlrture of a r  and abraslvc can be dcl~vcred 
I+ here 11 1s needed in order to etch the glass In order to do 
artlstlc abraslve etching. 11 is cntical to be able to preclsel) 
control the rdilo of alr to abraslke i lowng Irom :he dellveq 
gun dunng the entire tlmc the dell\ cry gun 1s dct~vatcd Also, 
the flows of abrasive dnLi air mu51 bc adlusted In order to 
dchlevc tarylng degrees oi etching depth Spcc~ficallq, :he 
abras~vc  raw of: flow has to be s~rnulianeousiy v m e d  from a 
lou rate (11 about 2 ounces per mlnute tor shadow ctch~ng up 
io rndxmum rate o t  ; i b ~ ~ t  1-1- pounds per mlnutc lor deep 
etchmg, and the arr prcssurc has to be vaned lrom J Ion 
prcssurc of about 3 pounds per s q u m  ~ n c h  ( P S I )  up to 
r n m m u m  pressure of aboui 50 p s ~  

Controlling the d~ffercntld pressure ;tcro\\ the mlulng 
valve is also cntlcal so that prcssurc In the rnluing chamber 
is d v + a j ~  less than or equal to. h u ~  1s never greater than. the 
prcssure on the ~ b r a s ~ v e  c o n t ~ ~ n e c i  In the vessel II the 
d~flereni~al  pressure is not properly rna ln tmed Ilou ol 
ab rd s~ \~c  ceases because tlo~v through the ml.iIn2 cdlve 1s 
reversed jcndmg a r  from the mixing chamber, through the 
rmxrng valve a d  Into the vessel, ~ns tead  oi allo~vlng the 
normal Ilov, to occur. I e , [ lob  of abrasive from the vcssel, 
through the rmxlng v d v e  and Into the mlxlng chamber 

The  present Invention 1s capable of produclns cons~stcntly 
correci m to abras~ve  rauos 111 its a~r/ahrasive mixture over 
a wldc range of: abras~vc  flow rates antl ;tir pressures w h ~ l c  
constantly rnalntainlng proper d~fl'erential pressures dcross 
the mlxrng valve The present lnventlon controls ihe rallo oi^ 
zur to abra511e flow by three mcans. F~rs t .  the ratlo 15 

controlled b j  controlling a r  flow to a hcad space of the 
vessel by mcans o f  an adjustdble alr regulator Second. the 
ratlo 1s controlled by controllmg ihc abras~ve  flow from the 
vessel to the mlxmp chambcr The  abrasive f l o ~  1s con- 
trolled by means of an adjustable m x m g  valve m d  by means 
of the diiierentlal pressure created between the m ~ x l n ~  
chamber and the vessel which are connected v ~ a  dn dlr 
dellvery ilnc exiendmg from the vessel's head space to the 

mixing chamber. l'hc air delivery line supplies air to the 
mixing chant7er and insures [hat thc diiii.rentia1 pressure 
between the vessel's head space and the mixing va l~ , e  is 
eithcr positive. i.e., the hcad space's air pressure exceeds thc 

s mixing chamber's air pressure. as whcn abrasive bI3s~i11g is 
being performed. o r  zero, i.o.> the hcad space's air prcssurc 
is the same as ihc mixing chamber's air prcssurc. as uhcn 
abrasive blasting has ccascd '4nd thlrd, the ratlo I \  con- 
trolled by iirnitin? the amount oi' abrasive w h ~ h  accumu- 

lo iates in the mixing chamber when abrasive blastin? is 
temporarily suspended. thus preventing an increased pro- 
portion of abrasive from being included in the air/abrasivc 
mixture when abrasive blasting resumes. 

Important objectives of the present invcnlion include the 
'5  p ro tk ion  of a mixing dcvice capable of having flows of both 

air arid abrasive easily adjusted while the device is in 
service. a mixing devicc which prevents signincant buildup 
o l  abrasive in its mixing chamber when abrasive blasting is 
temporarily suspended. a mixing device which will consis- 

Y) tently deliver a given air to abrasive rario. a mixing dcvice 
which constantly maintains a desirable diflerential pressure 
across its mixing value and a mixing device with a s~raight 
mixin: chamber in order to reduce abrasion to the device by 
h e  airlabrasive rnixLure. 

q i  - 4 

SU.MMARY OF THE INVENTION 

The prccent lnventlon 1s a d e v m  for mix~ng alr m d  
abras~ve  for use In artrst~cailj etchlng matendls by mrasivc 

'O binsuns Compressed a r  IS supp11cd to the dcv~cc  by 'in a1 

supplj  line which connects to a regulator prowdcd on a ton 
surface oi the d e v ~ c e  The rcpuiator is connected V I L  a 
hollow air iubc to n hcad space prowdcd in an upper 
chamber of a vessel of the device. An cxternal end of the alr 

3 5 tubc attaches to the regulator and an internal end o i  the dir 

tube exrends into ihe hkad space of the upper c h ~ m b e r  01 thc 
vcssei Air pressure Into rhc head space oi ~ h c  uppcr cnnmbor 
1s adjusted bk turning d regulator hnob p r o ~ ~ u e d  on ihe 
regulator and r~! Inonitonng pressure by mean(; ot .i prcs\urc 

." gauge provided on the iqula ior  
The top suriace oi' the devrcc 1s also p ro~ lded  wlih J 

hollow fiIl tubc whrch extends through a ~ a l i  0 1  thi: Lessel 
Inlo the uppcr chambcr A first end of the fill tube I ?  threxkd 

4 5 
2nd 1s external ro the v e s ~ e i  A rcn~ovablc thrczdcc cdp 
threadably engages thc first cnd of the fill tubc to pro\liie XI 

alr tlght seal thereuith The c ~ p  IS removed to add h , l \ i v c  
to tnc uppcr chamber 113 the hll lube The h l l  tube exrends 
downward inLo ihc uppcr chamber some distance In order lo 
prevent sand lrom fiillng In the nead snacc l oc~ t cd  in ine 
upper charnbcr above the ~bras112 

The vessel I S  provided w ~ t h  a downwardly rapenng con1 
cally shaped divldlng ~ 3 1 1  wh~ch  ~ e p a r a t e ~  the Cppcr chan -  
bcr from a lower chamher oi the v e s e l  A d o w n u x d l ~  

55 tapcnng frusto-conical seynent 15 prob~ded centrdlij in the 
downwardly tapering conically shaped dividing hall Thc 
frusto-conical segmeni provides commurucaon hctucon 
the uppcr charnocr m d  a hon/ontaI rnlxlng c h m b c r  located 
in the lower chamber 

60 A comcal valve sten1 is movably locatcd u l t h ~ n  thc 
irusto-conical segment and iogcihcr the valve sicm and the 
fruslo-cori~cal segment form a mixing vdvc  for regulat~ng 
flow of abrasive into the m~xlng  chamber from the uppcr 
chambcr. The  segment extends downward Into the mixing 

65 ch~imber between a recclvlng end and an opposlte d~spens- 
rng end of the rnlxln,n chamber The valve stern scats Into the 
irusko-conical sc,oment when the valve stem is moved down- 
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3 
ward relativc to the ccgrnent. When the valve stem moves 
upward rclatlvc to the segment, the mixrng halve opens 
~ncreasingly wider Thc valve stem is moved upward and 
downward relative to the segment by means of a connecting 
rod which attaches on 11s lowcr in~crnal end to the valve 
stern. The opposite uppcr external end of the connecting rod 
is threaded and movably extends through a threaded bushing 
provided In the wall of the top surface of the vessel. The 
external end of the connectmg rod makes an a r  tight seal 
with the bushing and is provided with a valve handle Iocated 
external to the vessel. Whcn the valve handle is turned, the 
connecting rod turns in the bushing, thus raising or lowering 
the valve stem relative to the segment, depending on the 
direction which the valve handle is turned. 

An upper end of a hollow air dclivery line is located in the 
head spacc of the upper chamber and an opposite lower end 
of the air delivery line attaches to the rcce~ving end of the 
mixing chamber. Flexible tubing attaches by one end to the 
dispensing end of the mixing charnber and connects by an 
opposite end to a dclivery gun which is held in a user's hand. 
In order to direct an airlabrasive mixture toward an article to 
be etched, a tngger provrded on the delivery gun 1s 
depressed, thus causing abrasive and air to mix in the rmxing 
chamber and flow via the Ilexible tubing to the delivery gun 
and out a nozzle of the delivery gun onto the article to be 
etched. 

BRIEF DESCRIPTION OF THE DR4WIXCS 

FIG. 1 is a cut-away view of an airlabrasive rmxing devlce 
constructed according to a preferred embodiment of the 
present invention, showing the device belng used in abrasive 
blasting. 

FIG. 2 is the device o f  FIG. 1 shown as it would appear 
when being refilled with abrasive. 

FIG. 3 is a cross-sectional view taken along line 3-3 of 
FIG. 2. 

FIG. 4 is an exploded view of the upper external end of 
the connecting rod of the invention of' FIGS. 1 and 2. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

Referring now to the draw~ngs, and in~tially to FIG 1 ,  
there 1s rllustrated an alrlabrasive mixing dev~cc 10 con- 
structed accord~ng to a preferred ernbodlment 01 the present 
rnventron The dev~ce 10 is shown in FIG 1 attached to a 
separate a1r supply line 12 and a separate dclrrerq gun 14 
which are [not a part of the present invention, but xejused 
wlth the dekicc 10 

The debice 10 is provlded with a bcsscl 16 having an 
uppcr chambcr 18 and a lower charnbcr 20 separated from 
each other by means of a downwardly tapcnng. comcally 
shaped dividmg wall 22 The upper chamber 18 is partially 
filled wiih fine partrculate abraslve 26 via a fill tube 24 
provlded In the dev~ce 10 The fill tube 24 extends down 
ward from a top surface 28 of the vessel 16. through a wall 
30 of the vessel 16 and Into a head spacc 32. Thc hcad space 
32 is provided above the abraslvc 26 In the upper chamber 
18 A first end 34 of the fill tube 24 cxtends upward from the 
top surface 28 and an opposlte second end 36 extends 
downward some dlstance into the upper chamber 18 The fill 
tube 24 is hollow and provides communlcatlon between tts 
first end 34, whlch IS Iocated external to the vesscl 16, and 
~ t s  second end 36, wh~ch  1s located In the upper chamber 18 
The first end 34 1s externally threaded to removably recelve 
an internally threaded cap 38 for providing an a r  tight seal 

on the first end 34 The purpose for having the second cnd 
36 extend downward rnlo thc uppcr chamber 18 1s to insure 
[hat when abrasive 26 is added to the device 10, as illustrated 
in FIG. 2, the upper chamber 18 cannot be overfilled wilh 
abrasive 26 and thereby eliminate the hcad spacc 32. The 
importance of maintaming the head space 32 will become 
apparent hereafter. 

The cap 38 is provided with a small cap opening 39 
located in a side of the cap 38 so that if the cap 38 is removed 
withou~ first releasing pressure from the vessel 16, air will 
flow out the cap opening 39 alerting the uscr that the vessel 
16 is pressurized becore the cap 38 is unscrewed completely 
and is blown away from the fill tube 24, causing a dangerous 
situation. 

The top surface 28 is also provided with an air tube 40 
which extends through the waI1 30. The air tubc 40 has an 
external end 42, which is located external to the vessel 16, 
and an opposiie internal end 44, which is located In the head 
spacc 32 of the upper chamber 18. The external end 42 
attaches to an air regulator 46 which in turn is attached to the 
air supply line 12. The air supply line 12 supplies pressur- 
ized air to the regulator 46. The regulator 46 1s provided with 
a regulator knob 48 which can be turned in order to regulate 
the flow o i  alr entcnng the external end 42 of the air tube 40 
The regulator 46 is providcd with a pressure gauge 49 which 
indicates the pressure of the air entering the external end 42 
of the air tube 40 The alr tube 40 is hollow and provides 
gaseous comnlurucation bctween the regulator 46 and the 
hcad spacc 32. 

A safety release valve 51 is also provided on the top 
surface 28 and extends through the wall 30. The safety 
release valve 51 will automatically release pressurc from thc 
vcssel 16 if a safe pressure limit is exceeded. Also, the sai'ety 
rclease valve 51 has a ring 53 which may be pulled outward 
in order to manually release pressure Srom the vesscl 16. 

The conically shaped dividing waIl 22 is providcd ten- 
trally with a tiownwn_rdly !aprring kusto-conicd scgn?,~.ot 
50. The segment 50 ex~ends downward into a horizontally 
oriented mixing chamber 52, as illustrakd in FIGS. 2 and 3. 
The mixing chamber 52 is located within the lowcr chamber 
20 of the vessel 16. and the segment 50 provides comrnu- 
nicarion between the uppcr chambcr 18 and the mixing 
chamber 52. The horizontal mixing chamber 52 is a straight 
hollow tubc which has a receiving end 54 and an opposite 
dispensing end 56. 

The recelvmg end 54 attaches to a lower end 58 of m inr 
delrvery line 60 The alr dellvery lme 50 extend$ through thl: 
dividing wall 22 and 1s prorlded with an oppositz uppcr end 
62 located in the head space 32 Thc ar dciiveq ilne 60 17 

hollow and provides gaseous cornmumcation between the 
hcad space 32 and the receiving end 54 ol the mixing 
chamber 52 The mix~ng chamber 52 is hollow b c t ~ c c n  its 
two ends 54 and 56 with the segment 50 entcnnp the mrxing 
chamber at a locat~on between the two ends 54 and 56 

The dispens~ng end 56 of the rnlxrng chmlber 52 is 
attached via flexible tubrng 64 to thc delivery gun 14 
Gcnerally, the delivery gun 14 is held in the uscr s hand (not 
illustraled) and is pr6vided with a spring biased trigger 68. 
When the trigger 68 is depressed, as illuslratcd in FIG. 1, air 
and abrasive flow conse&tivcly from the mixing chamber 
52, through the tubing 64, through the dclivery gun 14 and 
out a noule  70 provided on the delivery gun 14 so that the 
aidabrasive mixture impinges on an object, (not illustrated), 
usually glass, which is to be etched. Whcn the trigger 68 is 
released, the trigger 68 returns to its original position and 
flow of air and abrasive ccases, as illustrated in FIG. 2. 
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Rei'ei-nng now nlso to FIG 3. ;ln :ntcmr:ll~ ihreacied 46 and then the tngger 68 has been depressed In oruer lo 
bushing 72 15 providcd In rhc ion surface 28 of the ve5sel 16 dliow iiie pressure gauge 49 to resister 0 psi. ~ i n c n  the 
and exrends ~ iuough the wal! 30 ol thc vessel 16 / \  mdlc Y C ~ U ~ ~ L O T  knob 48 is iirst adjusted to stop L L I ~  Jlovv through the 
threaded T-conncc:or 73 removably secures io thc bushing rcgulator 46 m d  thcv the nng 53 ir pulled o t ~ t i t ~ r d  111 order 
72, and the connecting rod 74 movably extends through the j to ,illow the pressure gauge 49 to register 0 psl, or when ~ h c  
T connector 73 The T-connector 73 1s provided lnternaliy regulator knob 38 is iirst adjusted to stop a r  f l o~ i  through the 
~ i t h  femdc thread3 75 with which male rhreads 77 p ro~ idcd  regulator 46 and then the lever 88 is moved s ~ d e u ~ l q s  in 
on an upper evtcrnal end 76 of a connecting rod 74 movablq ordcr io allow the pressure gauigc 19 to rcgirtcr 0 psi, there 
engage A iitiins 79 provlded with ail 0 rins 81 1s movably is no pressure differential m o s s  the mixing kalve 84 When 
provided on the upper cxtemal end 76 between J vNvc l o  no plessurc difleren~ial exists across the mixlng vdve  84 m d  
handle 78 and the male ~hreads  76 The fiitins 79 secures if the nilxing valve 84 la allowed to r e m d n  opeii, gravity 1+111 
upper external end 76 to the T connector 73 bo :hat an cause the abrasive 26 to continue to fall throu2h the rmring 
airrlght seal ir created therebetween The \ alve hdndle 78 is valte 84 until a smdll amount of the abraqikc 26 nccurnu1;iies 
providcd on :he uppcr external end 76 oi the connectlng rod In a bottom of the mixing chdrnber 52, as 15 shown m FIGS 
74 md can be turned in order to raise or lower the connecting 2 and 3. Extension of the segment 50 Into the mixing 
rod 73 re1at:~c to ihe vessel 16. 11 second fitting 83 is l 5  chamber 5 2  limits the amount of abrasive 26 uhich hill 

provlcled auached to i h ~  T-connector 73 Within the second accumulate in the mixing chamber 52 Oncc the trlggei 68 
htling 83, a spring 85 biases outward agdmst a basc 86 of a is again depressed. rur flows around the small amount oi 
lever 88 i l  second 0 -nng  90 1s p ro~ ided  s o u n d  the lever 88 a b r a s ~ ~ c  26 which had ;iccumul;ited in thc mixing chamber 
31 it5 haw 86 so that the outwdrdly biased basc 86 presses the 52 dunng secebslon of dbras~ve  blastlng and the dccwnu- 
0 - n n ~  agalnst the second fitting 83 and ihereby creates rill 20 iated abrasivc 26 is easily and quickly blown out ot ihe 
mugh t  seal thcrebetwcen mixm? chamber 52 h i th  the normal air/abrasi\e nliriure m d  

The connecting rod 73 1s provided with an opposlie l ohe r  does not significantly affcct the relailve proportion of ahrn- 
internal end 80 located within the upper chamber 18 The s i i e  26 to air in the mtxture, even dunng thc lirsi iicw 
lower interndl end 80 I S  provided w t h  a downwarcily seconds after the tngger 68 1s depressed, 
eutcnding c o ~ l l ~ a l  \a]\ 'e skTX 82 The Stem 82 15 25 whi le  the lnvcntlon has heen described w i t h  a ccr~,ilIl 
preferably constructed o i  nexlhlc matend such ;is dcgrec of  pmlculanry,  it 15 man1l-t lh& manv chmges m:ly 
or soft plastic BY rumlng the valve hdndle 78. the valvc be in the details construcrlon and the mdngemclit 
stem 82 l s  seats l n t e r n a i 1 ~  ln Ihe f m s L o  of  components i+,lthoui departing i r o n  the TplrlL and scope 
co'l'" 'cgm"' 50 '0 'Lo? flo" '1 'bra''" 26 1"' 'he of ;his dlsclosurc 11 1s understood tllat the in\cntlon 15 not 
nuxint; chamber 52 Lihcwsc,  to d low dbrasive 26 to '0 hrmted io the embodiments set forth hereln for purpose, of 
resume Ilowlng Into the mixing chamber 52 iron1 the upper 
chamber 18, or aitcmatr~ely, to ~nc reaw  flow oi dbrasivc 26 excmpl~ncation. but is to be l irn~ted only by the sconc oi thc 
to ml\ lng jZ, ilmdlr 78 a t txhed  claim or c h m s .  includint; ihe full r x y c  ol cquivd- 

the opposi~c direction lency LO ~ h i c h  each clement thercoi 1s entl i lw 

The \ d v e  stem 82 and the segnicnt 50 jointiv r u m  a 3j 
&hat 1s claimed is 

mixlng kdl~c'  84 whlch rcgulatcs whether and how much I A device for rmxing a r  and h d s r v c  for u w  In cxistic 

abrasive 26 iloirs into ihc niixmg chnn~ber 52 Flow oi the comprising 

dbrasrvc 26 is affected by [\-to ddd~tional fdcturs. the influ- ~ I I  upper ~ i ~ d i ~ i b e i  for I e ~ c i  L ~ n g  ~ i h r ~ ~ b i i  c itbr~tb~ \ L ~ ~ i i i ?  

cnce oi grabily which c a u x s  the dbrasive 26 to id11 through provrded ~n said upper chamber so  a5 to ;lar:~,~l'\ 111' 

ihc open mixing v d i e  84 and a prc\sure d~iierc~il ial .  ;l m y ,  Lo sdid upper chamber, 
existing beiween the upper chamber 18 and tile ;n~xin,u mcms lor reguidting introduction of air into sdid u ~ p c r  
chamber 52 which icnds io push abrasive 26 through the chamber, 
nxxing valve 84 Since Ihe rnlxlng k d l ~ e  81 eltends hetween an air delivery lmc extending between sald uppc: c1i:mbcr 
these two chamber 18 52,  the pressure d l i ie rsnu~l  dboie bald abrdsive m d  a rcceivrng cna ol ,I rnixiag 
bctween these chambers 18 and 52  odd be s t d i d  2s the 4, ctlambcr, said mixing c h m b e r  belny qralsht  bctuccn 
pressure dilleren~lal across the mixing valve 83 Pres\urc said recclvlng end and rn o p p o s i t ~  C I I I I ? C ~ L ~ ~ ~ ~  cl-~d 
d~fTcrentiai 15 crcdiecl \\henever the tngzcr 68 01 the dc l~vc r j  p r o ~ i d e d  on s a ~ d  rnixng chambcr. 
gun 14 i \  depressed Depressing the ingger 6% thcrcbq adjustable valve means %r admt i ing  said dbr~s112 Into 
creates drop in alr pressure beginning at the n o 7 ~ l c  and sdid mixing chamber lrom s a d  uppcr chdn~hcr m c .  
cxtcndmg consecuti~ely throuch the dc1:vcry gun 11, the 
tumng 64, thc mixing chanber  52. the ,ur deli\cry line 60. means for flexibly attachlns a d e i l t c ~  gun to m u  d ~ s -  

pcn5lng end of s a d  m ~ x l n g  chamber and the upper chambcr 18 
2 A device accordins to c i a ~ m  1 wherein $did ; lc~u>t ; in i~  

Thus. when the tngger 68 ic acnrc\scd. a r  from the head 
vcii,, nlcans iurrhcr compnscs 

space 32 0 1  the uppcr chamber 18 enters the m x i n g  chamber 
j2  via 31; delivery llnc 60, mlycc in ihc cilambcr j5 

"0 '0~ do" 'wadl~  t'Pcnn2 '""o-con'"' "Sm'nL 

52 ~ l t h  abrasike 26 which has passed through the miring b e ~ n g  provided betlieen s a d  u p p e ~  ch;l!nbcl m d  xiid 

valke 83, and [hen rhe ar/:ibrasivc rnixiure \lows in a strught niiuing chamber. 

path out ol the device 10 to [he deliveiy gun 14 and is d c o n l c ~ l  valte 5tem bein5 lnovabiy engagh l c  ui th >aiu 

sprayed out of  the delrvcry gun 14 at the noz7lc 70 l t  15 segment. s a d  valve stem b u n g  a t t xhed  to one cnii 01 

important that once ihs alr and ab ra s i~c  26 hake mixed 60 "onnecL1ng 

together In the rnlxlng chamber 52. rhe airlabrasivc mixture an opposite ihrcadcd second end of said connecting rod 
does no1 have to negotidtc any turns while moving through b a n g  movably provided extcndlng throuzh ihreaded 
the device 10 since the nuxture 1s quite abrasive and could bushing provldcd in a wall oi  said upper ch'imber and 
edsily eat t~lrough metal should the mixture con~inually a vCdve handle being provldcd on said second end of sald 
~rnplnge thereon 65 connccttnq rod so  s a d  valve handle 1s external to r:ud 

Whenever the tnggcr 68 1s released. whcn the regulator upper chamber and c m  be turned to raise and lower 
knob 48 is hrst adjusted Lo stop arr f through the regulator s a d  valve stem relatt\c to m d  segment 
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3. A device according to claim 2 wherein said bushing is an adjustable mixing vdve being provided in said divid- 
provided in a top surI%ce of a vcsscl and said upper chamber ing wall in order- to admit abrasive from the upper 
is contained within said vessel. chamber into said mixing chamber. 

4. A device according to claim 3 wherein said means for 10. A device according to claim 9 further comprising: 
regulating iniroduction-of air into sald uppcr chamber is j 

provided in said top surface. 
5. A device accordmg to claim 2 wherein said segment 

extends Into said mixing chamber bctwcen said receivmg 
end and said dispensing end. 

6. A device according to claim 1 wherein said mixing lo 
chamber is a straight tube which extends between said 
receiving end and said dispensing end. 

7. A device according to claim 6 wherein said mixing 
chamber is horizontally oriented. 

8. A device for mixing air and abrasive for use in artistic 1s 
abrasive blasting comprising: 

upper chamber for receiving abrasive, abrasive berng 
provided in said upper chamber so as to partially fill 
said upper chamber, 

A .  

means for regulating iniroduction of air into said uppcr 20 

chambcr, 
an air delivery line extending between s a ~ d  uppcr chamber 

above said abrasive and a receiving end of a mixing 
chamber, 2 5 

adjustable valve means for admitting said abrasivc into 
said mixing chamber iiom said upper chamber. 

means for flexibly attaching a delivery gun to a dispensing 
end of said mixing chamber. 

a hollow fill tube being provided with one end which 30 

extends into said upp& chamber as a rneans for adrnit- 
ting said abrasive into said upper chamber, 

an opposite end of said fill tube k i n g  provided external 
to said uppcr chamber, and 

a cap being removably attached to s a d  oppo~i t e  end of 
said f i l l  tube 

9. A devrce for mix~ng a carrier substance and ,m abrasive 
in order that the rmxture can be used in abraslve blastmg 
comprising: 

a vessel being provided internally with a downwardly 
tapcnng dividing wall separating s a d  vessel into an 
upper chamber and a lower abrasive being provided in 
said upper chamber, 

means for introducing abrasive lnio s a ~ d  upper chamber 
while mantaming a hcad spacc in said upper chambcr 
above said abrasivc, 

means lor introducing a camer substance into said uppcr 

- 
an opposite end oT said mixing chambcr being attached by 

means of flexible tubing to a delivery gun. 
11. A device according to claim 10 wherein: 
said mixing valve extends downward into said mixing 

chamber at a location between the ends of said mixing 
chamber. 

12. A dcvice according to claim 9 further comprising: 
a valve handle provided on an upper external end of a 

connecting rod, said external end being movably 
engaged with a threaded bushrng provided in a wall of 
said upper chamber, an opposite lower internal end of 
said connecting rod being attached to a valve stern of 
said mixing vaIve as a means of adjusting said mixing 
valve. 

13. A device according to claim 12 wherein said mixing - 
valve 1s further comprised of a hsto-conical segment 
provlded rn s a ~ d  dividing wall, and s a d  vdkc siem bang 
movably engagable wlth s a d  segment 

14 A devlcc according to c l am 12 further compnflng 
a lever rneans provided attachcd to sard threaded bushng 

for releasing pressure from s a d  vesscl 
15. A devlce according to c l a m  9 whcrem s a d  rmxlng 

chamber is a straghi, Ilonzontally onentcd hollow tubc 
16 A device according to claim 9 wherem s a d  mean5 for 

~ntroduc~ng a carner substance Into s a d  upper chamber 
further comunses 

a regulator being attached to an air supply line. 
one end of an air tube being attached to said reguiator. 
an opposite end of said a r  cube comrnun~cating w ~ t h  said 

upper chamber, and 
a pressure gauge being attached io said rcsulator 
17 A devlce accordmg to claim 9 whercm m d  means for 

iiiiroduc~iig ab~dslve I I I L U  s a d  upper ciiarri~er while man-  
t m m g  a head spacc further compnscs 

a f i l l  tube bung provided extendmg through said Lessel so 
that a first cnd of sud fill tube 1s external to sdd vesscl 
and an opposlte end of sard hi1 tube extcnds downwnrd 
into s a d  upper chamber. a cap bcrng removabl) attach- 
able to said first end of s a d  fill tubc. ;tnd s a d  cap being 
providcd w~th  a cap opening for warning a u5er that the 
vessel 1s pressun~ed before the cap 15 compitte!]i 
removed from sald first end. 

18. A dcv~ce according to c lam 9 further cornpri51no, 
chamber, a safety release valve bemg provrded in s a d  .cc,sei \o that 

3 condult extending irom s a d  uppcr chamber above s a d  'O s a d  safety reiease valvc commurucate\ hciucen m d  
abrasive to one end of a mxing chamber located In s a d  upper chambcr and the outside atmospherc 
lower chamber in order io supply c ~ m c r  substance to 
s x d  mrxmg chamber, and i - - * t + .  
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